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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract: 

FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, fdtcns 
mounted In ureU. SUBSTANCE: expander comprises body I with central duct 4 having union 5 In Its 
lower portion. Three rolling members are mounted with supporting units 8, 9 In recesses 6, 7 of 
body wall 1 Supporting units 8 of two rolling members are mounted in the above mentioned recesses 
stationary- supporting unit 9 of rx>lllng member 12 is mounted with possibility of radial extension 
out of r^ 7. Movable supporting unit Is In the form of two eccentric one relative to anottier 
cyllndera 13, 14. Cylinder 13 with larger diameter Is sealed relattve to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quaUty and reUabllity of mounting shaped-tube 
devices, enhanced serviceabiUly of expander, broadened range of working diameter. 2 cl. 4 dwg 
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(54) BAJlbUOBKA J\nH PA3BAJ1 bl^OBWBAHMfl YCTPOftCTB M3 nPO<I>M;i bHMX TPYB 
(57) Abstract: 

l4cnQJib30BaHHe: ppsi pasBanu^oBbisaimfl ycrpoHcre m3 npo<l>wniJibtx Tpy6 (nepeRpbieaTenew, noAsecoK 
XBOCTOBHKOB. i^unbxpoB M T-A-). ycTaHaBUKBacMbix B cKBajKMue. CympocTb H3o6peTe«iin: Bam>upBKa 
ooAcpaMT Kopnyc (K) 1 c neHTpanbHbOyi RauanoM 4, b moKHdh uacTW Koroporo ycraHOBncH mryuep 5. B 
CTdiKC K BbciojiHCHN yrny6ncHi«i 6 w 7, b Koropbix c noMornbio onop 8 h 9 ycraHoaneiibi Tpn sajibi^yiom^ 
ancMeirra (B3). HpwiieM onopw 8 fleyx 83 ycraHoaneHbi e yrjTy6JieHH5ix 6 K HcnoABuwHo, a onopa 9 B3 12 - c 
B03M0WJHocxbio paAManbHOPO BbmoujKcHiwi M3 yrjiy^JicHMH 7. noAOi«K^aH onopa Dbinanneiia d bh^c ^Dyx 
3KCi;eHTpiiuHbix OTHOCMTenbHO fipyv ppyr?i munmjopoB (U) 13 m 14. OpiweM U 13 c 6ojibiiiMM AwaMcrpoM 
yiuiOTHCH oTHOCWTcnbHo CTCHKW KOpnyca 1. a U 14 c MeHbniuM AMawerpoM Bbicrynaer a uenTpanbiibiM 
saHaji 4 K H MMcer RaHajibi. coo6iaaK)m?ie i;eHTpanbiu>Qx KaHan 4 c rM^^paaniraecKOH Ka^epon 18, 
o6pa30BaHHOfi crcHKaMM yr/iy6jicHMH 7 h TopucBbObOi noBepxHOCTHMn U 13 h 14 no;^BEDKHoft onopbt 9. TaKoc 
KOHcrpyKTHBHoe BbinojineHH€ Bamj^oBKH oCecneusKBaeT mcjib - noBbimemic KauecTBa ti HaACJKHOcni 
ycraHOBKM ycrpoiicTB h3 npo<|)wnbHbix Tpy6, a rsKmc noBbimcHne pa6oTOcnoco6HOCTii caxioft Bajibi^oHiaf h 
BosuoTKHOCTb pacnmpeiEKn j^anasona pa6ouero ;;MaMeTpa. I 3. n. <^Jibi. 4 kh. 
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Description lOnHcaniic H3o6pcxcHH5iI: 



M3o6peTeiaie othocmtcji k o6nacxH SypewMH n KaiiMTanfc>HOPo pc^40HTa nct^Tmn^ix m raooBt^ix cKBamni u 
npcAHaaHaMeHO. b MacxHocTw, Anw paaoanbaoBbiBaHHH ycTpoiicTB W3 rTpo(J)MnbHi,ix Tpy6, ycraHaanMBaeMbLx 

D CKBa«HH€ npM lOOJim^DI 30H OCJIOKHCHHW, B03HMKa3OTU?DC B npOUeCCC 6ypCHHH CKBaTKHH 11 IXpU 

BoccraHOBneEOCU repMemMHocTn odcaAiibUC kojiow, 

MoBecTua oajibuoHKa pa3Bajibiv)Bi>tBaHHa ycxpoiicTB h3 npo<|>MnfaHi>ix Tpy6, co;;ep»an;a5i Kopnyc, 
npMcnoco6neHin>iii fl/iyi cot^vaicaiAH c rohohhom 6ypMjibHbix Tpy6, c i^cHrpanbiibiM KananoM n 
yrjiytocHHHMH b ctchkc, b Koropbix ycranoBncHw c noMOTEpbJO onop rpw Banbi^mux dJieMCirra. 

HeAocraTKOM 3Toro ycrpoMCTBa hbtihctch to, hto eajibuyiom^e oncMCHTbi itpu pa3BaabupBbiBaHHii Tpy6bi 
no^ fffiikCTBUthi ynpyroro aneMCHra nocrojiHHo HaxoAHrcw e oahom nonomeHMn. no3TOMy npw 
Heo6xoAiiM0CTM CMM3WTb paflwajibHbic Harpy3KM na npo4ninbHi»iii nepeKptroaTcnb npn ero ycxanoBKe b 
cKDaHOiHC, iianpHKcep. npn pcMoirre noBpe«A«HMii o6cfi^ofl KonoHHbi b Bi^e u^eneBOft nep<]K>pai^of, A^HHaH 
BajibupsKa HenpHMCHMMa. nocKonbKy M3-3a hcbo3MOkhoctm ctouseHHH peyipMajibHofi Harpy3KH Ha oCcaAHyw 
KOJioiDiy npoMCXOAWT ee f^ajjtMevanec paapyineHHC. 

SaAa^eii M3o6peTCHMH jmnnercH noBbnucHjie KaMCcroa n naAe^HOCTM ycraHOOKH ycrpoiiCTBa K3 
npo<J>MnbHbix Tpy6, ycraHaBJmBaefcfbix b CKsajtHHe npw vi3(msnxya/t 30h ocjiomHtwiA, B03HMKajom>ix b 
npoueocc 6ypeHMH CKBaatiiH» h npH BoocraHOBneHHH rcpMeriniHocTH o6caAHbix kojiohh, a xaiuKe noBbraieinie 
HaAemHOCTM n pa6oTocnoco6HocTM Bajn^osRu h oeecneneHwe boomoxihocth paciUHpeHMH AuanaooHa 
pa6oMcro AwaMcrpa 6c3 H3MCHCHwa AHawcrpa Ropnyca Aainioro Tnnopa3Mepa cawofl BaiibnoBiai. 

TexHHtiecKim peayjibTar Aoc™racTCH tcm, w> b Ba^h^0BKc ftflsi paaeaniiHOBWBaHMH ycrpoiicTB h3 
npo4)wnhHbix Tpy6, ooA€pwan;eft Ropnyc, npiicnoco6/i€inn>ift a"« coeAWHCHiiH c kojiohhoA 6ypitnbHbix Tpy6. c 
ueHxpanBHWM KaHanoM m yrJiy6neHiimfli b creHKC, b Koropbix ycxaHoariCHbi c noMombio onop rpw 
eajibuyioiAiix 3jieMeHxa, onopa ©Anoro sanbuyioiAePo 3neMeHTa ycTaHoeneHa b yrjiy6jieHHM Kopnyca c 
B03M0>KHocTbK> paAwaJifaHoro BbiABiwKeHMH H3 Hcro. PaAwajibHO noABW^na^i onopa BbiAsti^Horo 
Bajihi^yioiAcro 3JieMCHTa mojkct 6biTb Bbmonneiia b BHAe A^ pf/i&Mtrp^hitio pasHOBejuaotx nnrmHApoa, 
SKcmeHTpnuHbix OTOOCMTenbHO fxpyr APyra, npimeKf u^hbaP onopbi c 6QJibCiiiiM A^iaMcrpoM ynnoTneii 
oTHOCMTCTbHO Kopiiyca M o6pa3ycT CO cTCHKaMH yrny6ncHHfi r^ffpaarawecKyK) KaMq>y, coo6iAeHnyio c ero 
UeHTpanbHbiM RaHanoM. 

Ha 4>Mr. 1 npeAcraBJiCH o6nx^ bma Ba/ifaqjonKM; Ha <Jwr. 2 paspes A-A Ha ^mp. 1; Ha <^Hn. 3 pa3pe3 B-B m 
$Mi-. 1; Ha ^wr. 4 o6caAHaH KonoHHa c ycxaHoaneHKbiM npo<|»tinbHbD4 ncpcRpbisaTcncM c noMoim>io 
omfCbiBaeMoii BajibupBKii. 

BanfcuoBKa a^h pa3BajibU0BbiBaHiiH ycrpoMCTB ro npo<J)HJibHbix Tpy6 coAcpmiTr Kopnyc 1 c pe3b6oft 2 a^m 
npuco^ixaieiavi ee k KonoiiHe 6ypMjibHi>ix Tpy6 3 m ueHTpajitift.iM KanajioM 4, a HwmHeif uacTH KOToporo 
ycTanoBneH nrryuep 5. B creHKC Kopnyca 1 Bbaionneitt>i yrjiy6/ieHH« 6 m 7. a Koropbix c noMomwo onop 8 m 9 
ycraaoBJicHbi Banbuy»mpe ancMeirrbi 10. U, 12. npHueM onopw 8 Aeyx Ba^bnyiommf sjieMCHTOB 10 n 11 
ycraHoeneHbi e ynrrytociDiHX 6 HenoABWHtHo. a onopa 9 BajiwjonwiAcro ancMCHra 12 c B03M03iaiocTbio 
paAHajibHOPo BbiABwmcHMH m3 yrjiy6neHiiH 7. HoABiuiCHaH onopa 9 BanbuyioiAero aneMeuTa 12 BwnonHeHa b 
BMAC ppyx 3KcueHTpimHbix OTHOCMTcnbHoro AP>^ APyr^ imnMHAPoa 13 m 14, mmcioiujix paanbie A^^aMerpbi. 
npmeM usaiHHAP 13 c 6ajibiiiHM A«^eTpoM yimoTHeH oTHocHTenbHo creHKM Kopnyca 1 c noMomhio 
ynnoTOemtn 15, a txjnjnmfip 14 c MeHbmsiM AMawerpoM ewcxynaex b ueHTpajibHtoi Raiian 4 Kopnyca 1 Mcpea 
OTBepcTMC 16, BbmajmeHHoe b crcHKe, m mmcct KaHanti 17, coo6n^aioiAwe AeHTparibHbrii Kanan 4 Kopnyca 1 c 
r^^paB^MHecROH Kaviepoft 18, o6pa30BaHHoii creuKaMH oTBcpcxMH 16. yrjiy6nwm 7 b Kopnyce 1 h 

TOpUCBbCMM nODCpXHOCTHMM U^MHAPOB 13 H 14 nOABtUKHOH Onopbl 9. 

Pa6oTa eanbUOBKH iwhchhctch Ha npMMcpc BoccraHOBncHMH repMCTwmocTM o6caAHoft Konoinibi npn 

o6pa30BaHMM D Hcii xpeimiHbi. 

B 30He 19 HapyracHKR rcpMenfmrocTK o6caA"o* Konoiniw 20 npeABappircnbHO ycraHaBroraaioT 
nepeapbiBaTejib 21 m3 npo4)MJibHbix Tpy6. nyxeM pacumpeHwa erx> ^sj^ichi/iqm muwrocth. SaTCM ua kojiohhc 
6ypiinbiibix Tpy6 3 Bnyrpb nepcKpbiBaTCJin onycKaiOT Ba^b^oBKy vl BpajneioieM. c noAaMcfi bhmo kohohhw 
SypiUibHux 'rpy6 3. HatofHaiox pasuanbHOBbisaTb npo4>vijiiJibie xpy6bi nepeRpbiaa-reA^ 21 c oAHOBpeMeHHOM 
npoMbiBKoii MMAKOCTbio, 3aKaMMBacM0M B Tpy6bi noA AanmenneM. HpH dtom, b AeHTpanbHOM Kanane 4 
Kopnyca I. 6jiaroAap« HanwuMio unyuepa 5, p^aBJieme mmakoctm BoapacracT m. B03ACHCTByfi Mcpe3 
OToepcTMe 16 b ereHKC Kopnyca 1 m Kaiiajibi 17 b unjiMHApe 14 hoabw^khom onopbi 9 ua TopACBbie noBcpxuocTM 
13 M 14, DWAOMi^^^ Bam,uyion^ oneMewv 12 W3 yrjiy6neniin 7 Kopnyca A© ynopa b creiCKy 
ncpeKpbiBaT€Ji>i 21. Oahoupcmchho ueobiABM^ibie oajibi^m^ic 3/ieM€HTbi 10 m 11 xaKJite yniipaioTCH b 
CTCHKy nepcKpbiBaTejiR. Aanee, Bajibuyiomne 3JieMeHTbi noA AewcrBMCM co3AaHHoft paAwanbHofi Haiw^KH. 
npoKaxhiBancb no oiiyTpeinieH nooepxsiocrrM ripo4»iuibiii3ix xpy6. paoBa/ibHOBweaiox mx m njioxHO 
npwKaTbioaioT k cxeimc o6cawHoft KO/iojDibi 20. llpM doaxoac k 30hc 19 iiapynienra repMexiiMHocxM o<3caA"OM 
KOjioHHbi 20 AafviciiMC npoMbiBOiinOH ?KMAKocxw cHWJKaiox AO KfWHWManbHoro, npw KoxopoM He npoKcxoAWX 
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Bbi^BscTRemij? paj^waiTtHO-noABiiTimoro Banbqyromero sjieiyieHTa 12 W3 Kopnyca 1, m pasBanbuoBbiBarofe 
npo4»ifnijHb£X Tpy6 Dc/^yr o6pa30BaiaiH irfMHMMaaijiioro A^aMerpa /^syiim cMemniaiMii ueBbiAB^UKHbiMU 
BanbuyiomfiDM aneMeHraxo/i 10 h 11 h Bbg^BHraioiuMMCH ancMeuTOM 12, Kor;;a ou iiaxoAUTCH b kcxoahom, ue 
BbtABHHyroM nonowcHKM. Flpw 3tom pe3b6oBbie coefjunemisi npo4}HLnbHbix Tpy6 nepeKpuBarenH 21 TaK»Le 
pacniMpHiOTCR jifi BHyTpcHHero AnaMerpa iipo<t»inbHbix Tpy6, o6pa3yeMoro npH mx pasBanbi^oBbiBaMsni b 
30HC napynienMH, mtx) ciowKaer KocHUManbHOu Bejummfbi ;^aBneHiie Ha CTCHKy o6ca^ox« KonoHHu 20 b 
30He 19 HapyineHRH ee repMerMMHocm. 

Ilocne npoxomACMH^ 3om>i 19 iiapymeHUH repMenwHOCTH, vflfi onacHocxb paapymemsH odcawoii KonoHUbi 
OTcyrcTByer. BHOBb no^HMMaiox ff^ajontmic npoMbiBOWHofi wivikoctm m pasBajibixoBbiBaHHC nepeKpusaTCJiH 
B^^yT no TexHononoi, oriHcaHHOH Bbniie. 

IIo oKOH^auHU pasoajibUpBbiDaHHH KOJioHHy 6ypiuibHbix. Tpy6 3 c eajibqpBaou noAKUMaioT ho cKBaKHHbi. 
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Claims I<lK>pMyna H3o6peTeuH5i|: 



1. BaotuoBKa pa3BajiM;oBbiBaHiiH ycrpoflcTB ii3 npo4)MJibabix Tpy6. coAcpmamaH Ropnyc. 
npMcnocoejieHHbiM p/is^ coeAMHCHMW c KoaoHHoft eypunbHbix xpyG, c uetrrpanbbHbiM KaHanoM m 
yrny6jieHWHMM b ctchkc. b KOTopbix ycraHoaneHbi c noMombio onop rpw Dajib^yiomwx ajieMeHxa. 
oTViiftiaiomaHCH tcm. uto onopa op(uoro eanbuyioiAero smeMeirra ycraHOBJieHa b ypjiydnemnfl Kopnyca c 

D03MO»HOCTb!0 paflWanMOPO BWAHWWCHHH M3 KCTO. 

2. BajibupBKa no n. 1, oTJumaiomaflca tcm. uto pa^nanbHO noABUxHan onopa BbiABMXHoro sajibLonomero 
aacMCHTa BbOioTiHaia b bhrc AByx AwaMcrpaohHO pasHOBCJiMKiix kbitmhapob, 3KCi^cHTpiraHbix OTHocirrcnhHo 
APy^ ^pyi>a, npinieM qwjiHiw onopbi c 6ajTbmiowc AwaMcrpoM ynnoTHCH OTHOCHTCjibHo Kopnyca m o6pa3yeT co 
crreHKaMM yrjiyGjicHUH a Kopnycc rwApaBrtM^ecKyio KaMcpy. coo6xAeHnyio c cro Acirrpa/ibHbiM KaHanoM. 
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Drawing(s) |McpTe»:M|: 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
Hner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quahty and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 



The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 1 0 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 1 2 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 1 9 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1 , wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 



Drawings: 
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Fig. 3 



Fig. 4 
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